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Inclusion Criteria:  
•  Studies conducted between 1990 and 2016 
•  Participants aged 17 or older 
•  Participants must have suffered a CVA 
•  Study must assess the value of stimulation as  
as a treatment strategy, rather than an assessment  
or functional tool 
4. Inclusion/Exclusion and Reliability 
The selected studies represent a mix of TMS and tDCS stimulation. While 
the former is currently more ubiquitous and accepted, it is important not only 
to assess the efficacy of each treatment independently, but to determine 
whether one is preferable over the other. Despite the need for further 
research and the weaknesses of the studies already outlined, a number of 
conclusions can be drawn from the available research:  
1.  Both tDCS and TMS appear to have a significant impact on naming 
accuracy, fluency, and conversational ability when coupled with therapy 
2.  tDCS appears to be more effective than TMS in rehabilitating language 
post-stroke, though there is significant variability in placement of anodes/
cathodes 
3.  Further research is necessary to determine the most effective placement 
of stimulation array, as well as most complementary intervention protocol 
7. Discussion 
This project was completed as an assignment for SPHS 701 under 
the supervision of Drs. Linda Watson and Jessica Dykstra 
Steinbrenner. We have no conflicts of interest to disclose.  
9. Disclosures/Acknowledgements 
 Aphasia and language rehabilitation has been a topic of interest for 
decades. Neurologists, speech pathologists, and a cascade of other 
clinical professionals have sought to better understand, diagnose, 
and treat language deficits, particularly those that are a consequence 
of cerebrovascular accident; however, whether it is due to the 
limitations of technology or the human imagination, little research has 
been done until recently regarding structural rehabilitation of the 
brain. Noninvasive brain stimulation represents a modern solution to 
a problem that has plagued humanity for millennia: how can we 
rebuild and rehabilitate the functioning of the brain? 
 
The two most common forms of noninvasive brain stimulation,  
1. Background 
We conducted an electronic search of the following electronic 
databases using predefined Boolean search terms, as outlined below: 
 
 
 
 
 
 
 
 
3. Methods 
Question: In adults with communicative impairments, are noninvasive 
brain stimulation techniques (i.e. Transcranial Direct Current and 
Magnetic Stimulations) in conjunction with traditional interventions 
more effective than traditional interventions alone when treating and 
rehabilitating acquired communication and literacy deficits? 
 
 
 
2. Objective 
 
 
 
 
 
 
 
 
 
Following an initial search of all aforementioned databases, each article was 
independently reviewed by two reviewers. Studies were initially screened based on 
their title and abstract review. Subsequently each study was screened via a full text 
review to identify studies of adequate relevance, and lastly, each study’s quality 
was appraised. Interrater reliability was at or above 85% for all steps of the review 
process, and discrepancies were resolved via consensus.  
Quality Appraisal 
All included studies were identified as being of good quality. This determination was 
based on their research methodology, rigor of statistical analysis, and overall 
clinical significance to our population of interest.  
 
5. Results 
 
References provided upon request: 
Chad_Shannon@med.unc.edu, Lena_Wedeen@med.unc.edu 
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transcranial direct current 
stimulation (tDCS) and 
transcranial magnetic stimulation 
(TMS) function by using 
electricity and magnetism, 
respectively, to either activate or 
inhibit specific regions of the 
brain 
•  Pubmed 
•  EBSCO 
•  CINAHL 
•  ProQuest 
•  Ovid 
Databases Searched Boolean Search Terms 
Noninvasive Brain Stimulation OR TMS OR 
tDCS AND Aphasia 
Noninvasive Brain Stimulation OR TMS OR 
tDCS AND Communication 
Noninvasive Brain Stimulation OR TMS OR 
tDCS AND Language 
 
Reliability 
•  All articles were appraised 
independently 
•  Discrepancies resolved 
via consensus 
•  Quality was appraised 
using the LEGEND tools 
Studies	Collected	Through	Ini3al	
Search	(n=578)	
Studies	Included	A<er	Title	and	
Abstract	Review	(n=49)	
Studies	Excluded	A<er	Title	and	
Abstract	Review	(n=529)	
Studies	Included	A<er	Full	Text	
Review	(n=18)	
Studies	Excluded	A<er	Full	Text	
Review	(n=31)	
Studies	of	Highest	Quality	
(n=15)	
6. Selective Summary of Studies 
Strengths	of	Included	Studies	 Weaknesses	of	Included	Studies	
Adequately	controlled	for	confounding	
variables	such	as	sequencing	and	3me	
While	typical,	sample	sizes	were	rela3vely	
small	
All	s3mula3on	was	accompanied	by	evidence-
based	interven3on	methods	
Few	studies	accompanied	their	s3mula3on	
with	func3onal	imaging	
Par3cipants,	assessors,	and	analysts	were	all	
blinded	to	experimental	groups	and	outcomes	
Persistent	doubt	regarding	the	ideal	loca3on	of	
s3mula3on	and	anodal/cathodal	array	
Study	 Aim	of	Study	 #	of	Par:cipants	 Interven:on	and	
Array	
Results	
de	Aguiar	et	al.	
(2015)	
Test	poten3al	of	
tDCS	to	enhance	
language	
9	 ACTION	protocol	
with	custom	
placement	
Signiﬁcant	
improvement	in	
lexical	accuracy	
Khedr	et	al.	(2014)	 Eﬀects	of	dual	
TMS	
30	 Dual	s3mula3on	
followed	by	SLT	
Improvement	in	
scores	compared	
to	baseline	
Marangolo	et	al.	
(2013)	
Eﬃcacy	of	tDCS	
with	Conversa3on	
Therapy	
Experimental:	12	
Control:	20	
Conversa3onal	
therapy	with	tDCS	
in	3	condi3ons	
Improvement	in	
informa3ve	
speech;	limited	
results	
Po-Yi	Tsai	et	al.	
(2014)	
Long	and	short	
term	eﬃcacy	of	
TMS	
Experimental:	56	
Control:	23	
TMS	with	speech	
speech	therapy	
Persistent	
language	
improvement	
Shah-Basak	et	al.	
(2015)	
Eﬀects	of	tDCS	
with	unique	
montage	
12	 CILT	with	
s3mula3on	over	
le<	frontal	lobes	
Le<	cathodal	
increase	of	ﬂuency	
and	speech	
Thiel	et	al.	(2013)	 Inhibitory	eﬀects	
of	TMS	
Experimental:	13	
Control	:	11	
TMS	over	RIFG	
with	deﬁcit	
speciﬁc	therapy	
Absolute	change	
in	Aphasia	score	
compared	to	sham	
